ABSTRACT Background: Rice consumption has been associated with risk of type 2 diabetes, but its relation with cardiovascular disease (CVD) is limited. Objective: We examined the association between rice consumption and risk of CVD incidence and mortality in a Japanese population. Design: This was a prospective study in 91,223 Japanese men and women aged 40-69 y in whom rice consumption was determined and updated from 3 self-administered food-frequency questionnaires, each 5 y apart. Follow-up for incidence was from 1990 to 2009 in cohort I and 1993 to 2007 in cohort II and for mortality was from 1990 to 2009 in cohort I and 1993 to 2009 in cohort II. HRs and 95% CIs of CVD incidence and mortality were calculated according to quintiles of cumulative average rice consumption. Results: In 15-18 y of follow-up, we ascertained 4395 incident cases of stroke, 1088 incident cases of ischemic heart disease (IHD), and 2705 deaths from CVD. Rice consumption was not associated with risk of incident stroke or IHD; the multivariable HR (95% CI) in the highest compared with lowest rice consumption quintiles was 1.01 (0.90, 1.14) for total stroke and 1.08 (0.84, 1.38) for IHD. Similarly, there was no association between rice consumption and risk of mortality from CVD; the HR (95% CI) for mortality from total CVD was 0.97 (0.84, 1.13). There were no interactions with sex or effect modifications by body mass index for any endpoint. Conclusion: Rice consumption is not associated with risk of CVD morbidity or mortality.
INTRODUCTION
White rice is a major staple food of the Japanese people and central to the Japanese diet. Although rice consumption in Japan has decreased over the past several decades, nearly 29% of total caloric intake for Japanese is still derived from rice (1) . Rice consumed by the Japanese is primarily refined white rice and not brown rice. Compared with brown rice, white rice contains less dietary fiber and fewer vitamins and minerals (2) , which may be positively associated with greater risk of type 2 diabetes and cardiovascular disease (CVD) 4 . However, white rice is free of cholesterol and has a very low sodium content (3) , which was the basis for its use in the traditional Kempner rice diet where it was used as an aid to treat hypertension (4) . Therefore white rice consumption might also be considered to be inversely associated with risk of CVD. A meta-analysis showed that white rice consumption was associated with elevated risk of type 2 diabetes (5) . In addition, rice consumption was positively associated with risk of type 2 diabetes in women but not in men in the Japan Public Health Centre-based (JPHC) study (6) . However, a recent cohort study in Spain showed an inverse association between rice consumption and risk of type 2 diabetes (7). In some (8) (9) (10) (11) (12) (13) but not all (14) (15) (16) (17) (18) (19) studies, foods rich in refined carbohydrates, such as white rice, have been associated with increased risk of CVD, especially in women. However, few studies have been conducted in Asian populations, who are known to consume large quantities of rice (12, 13, 18, 19) . To our knowledge, associations between rice consumption with risk of incident stroke and ischemic heart disease (IHD) have not been previously investigated. A Japanese study suggested a positive association with mortality from stroke in young women with low BMI (12) , whereas another Japanese study showed an inverse association with mortality from IHD in elderly men with high BMI (18) .
With the use of data from a large-scale, population-based cohort study in Japan, we aimed to examine the prospective association between white rice consumption and risk of stroke and IHD incidence and mortality in Japanese men and women both combined and sex specifically. Also, a stratified analysis by BMI (kg/m 2 ) was conducted because overweight and obesity might represent intermediate endpoints or pathways rather than confounders for rice. In addition, this analysis provided the ability to examine previous studies that yielded different results (12, 18) and evaluate the issue of whether overweight and obese subjects may have changed their rice consumption to lose weight because rice is a major source of caloric intake. Because rice was positively associated with risk of type 2 diabetes in our cohort study (6) , it was hypothesized that rice consumption may be associated with higher risk of CVD.
SUBJECTS AND METHODS

Study population
The JPHC study, which is a large, Japanese, nationwide, prospective cohort study, was launched in 5 public health centers (PHCs) for cohort I and 6 PHCs for cohort II. The study population was defined as all inhabitants in study areas aged 40-59 y in cohort I and 40-69 y in cohort II. The study design has been described in detail previously (20) and was approved by the Institutional Review Board of the National Cancer Centre, Tokyo, Japan.
Baseline survey
The baseline was in 1990 for cohort I and 1993 for cohort II; with the use of a self-administered questionnaire, study subjects were asked to provide information regarding personal and familial medical histories, lifestyles, and other health-related information. The dietary habits of subjects were assessed by using a food-frequency questionnaire (FFQ) of 44 items for cohort I (21) and 52 items for cohort II. The response rate for the baseline questionnaire was 77% in men and 83% in women.
Five-and 10-y follow-up surveys
We conducted 5-y follow-up, self-administered questionnaire surveys in 1995 for cohort I and 1998 for cohort II and 10-y surveys in 2000 for cohort I and 2003 for cohort II. FFQs used in 5-and 10-y follow-up surveys were developed to estimate dietary intake from 138 food items and was validated for estimations of various nutrients and food groups (22) . Data on demographics, lifestyles, personal and familial medical histories, and other health-related information were also obtained. The response rate for the 5-y questionnaire was 72% in men and 79% in women and, for the 10-y questionnaire, was 70% in men and 78% in women.
Dietary assessment
Frequencies of consumption were reported for the previous month in baseline FFQs. We used the following 4 response choices in the cohort I FFQ: almost never, 1-2 and 3-4 d/wk, and almost daily. Responses of cohort II's baseline FFQ were selected from the following 5 choices: never; ,1, 1-2, and 3-4 d/wk; and almost daily. Portion sizes for food items were determined on the basis of 14-to 28-d diet-record data. Data on the daily consumption of standard rice bowls (a standard bowl was equal to 140 g), with possible answers as "not even one per day" or "approximately XX bowls per day" in cohort I and "almost not" or "approximately XX bowls per day" in cohort II, were also calculated (21, 23) .
In 5-and 10-y follow-up surveys, a standard unit and relative portion sizes for each food item were included and were identical for both cohorts. Frequency-response choices were as follows: never; 1-3 times/mo; 1-2, 3-4, and 5-6 times/wk; or 1, 2-3, 4-6, and $7 times/d. Relative portion sizes were as follows: small (50% smaller), medium (same as the standard), and large (50% larger). Participants were asked to determine their consumption of rice on the basis of their usual rice bowl sizes [small (110 g), standard (140 g), and large (170 g)] and the number of bowls consumed daily from 9 options that ranged from ,1 to $10 bowls/d (23) . Daily food intakes were computed by multiplying the frequency by relative portions for each food item in FFQs. Daily intakes of nutrients were calculated by using the food-composition table developed for each FFQ on the basis of the fifth revised edition of the Standard Tables of Food Composition in Japan (24) . Caloric-adjusted nutrient consumptions were calculated by using the residual method (25) . The validity of rice consumption estimated by the 5-y FFQ was assessed in subsamples by using both 14-and 28- 
Inclusion and exclusion criteria
Participants who resided in 2 PHCs were excluded because of differences in recruitment criteria. Of the remaining 116, 672 subjects, responses were obtained from 95,405 participants [43,149 subjects in cohort I and 52,256 subjects in cohort II (overall response rate 82%; 80% in cohort I and 84% in cohort II)] and were included in the current study. At baseline, participants who did not respond to rice-intake items (n = 528; 98 subjects in cohort I and 430 subjects in cohort II) and participants with implausible energy intakes [outside of the mean 6 3 SD: n = 744 subjects; 334 subjects in cohort I and 410 subjects in cohort II) were excluded. Participants who reported a history of stroke, IHD, or cancer (n = 2910; 1216 subjects in cohort I and 1694 subjects in cohort II) at baseline were also excluded, which left a total of 91,223 participants (41,501 subjects in cohort I and 49,722 subjects in cohort II) and were ultimately included in our analysis.
Endpoint assessment
Morbidity
A total of 78 major hospitals with the capability of treating patients with IHD and stroke were registered within the administrative districts of JPHC cohorts. Physicians, who were unaware of the patients' lifestyle data, reviewed medical records at each hospital. Incidences of fatal and nonfatal stroke were determined if the criteria of the National Survey of Stroke (27) were met, specifically, the presence of focal neurologic deficits of sudden or rapid onset that lasted $24 h or until death. For each subtype of stroke (ie, hemorrhagic and ischemic strokes), a diagnosis was established on the basis of data collected from computed tomography scans, magnetic resonance images, or autopsy.
Fatal IHD events and nonfatal myocardial infarction were confirmed through medical records according to the criteria of the Monitoring Trends and Determinants of Cardiovascular Disease project (28) , which requires evidence from electrocardiograms, cardiac enzymes, or autopsy.
To confirm and verify nonfatal stroke and myocardial infarction, for subjects who reported the occurrence of coronary or stroke events in the 10-y follow-up questionnaire but who were not registered in the stroke or IHD registry, contact attempts were made by letter or telephone to obtain permission to review relevant medical records. Of 653 subjects who reported an unregistered stroke, 582 subjects (89%) were successfully contacted, and 245 subjects provided information that was consistent with suspected strokes. Of these 245 subjects, 213 participants (87%) provided written informed consent for their records to be reviewed by physicians. In these subjects, a diagnosis of stroke was verified for 165 subjects, and these cases were, therefore, included in the registry. Of 288 subjects who reported an unregistered myocardial infarction, 252 subjects (88%) were contacted, and 119 subjects provided information that was consistent with suspected myocardial infarctions. Of these 119 subjects, 102 participants (86%) provided written informed consent for their medical records to be reviewed by physicians. In these subjects, myocardial infarction was confirmed for 51 individuals and subsequently included in the registry. Similarly, cases identified by the 5-y follow-up questionnaire and confirmed by hospital records were also included in the registry. As a result, an additional 225 strokes and 93 myocardial infarction cases were identified and reported. Of these cases, 172 additionally identified stroke and 71 additionally identified myocardial infarction subjects were included in the current analyses. A systematic search for additional fatal stroke and IHD subjects was also conducted by reviewing death certificates. Deaths that were a result from stroke (International Classification of Diseases, 10th Revision codes I60-I69), IHD, or acute heart failure (codes I21-23, I46, and I50) that were listed on the death certificate but had not been registered were reviewed.
Mortality
The underlying cause of death was defined according to the International Classification of Diseases, 10th Revision. All death certificates were forwarded centrally to the Ministry of Health, Welfare and Labor and coded for the National Vital Statistics. Registration of death is required by the Family Registration Law; therefore, accurate reporting was assumed for the purposes of this study.
Statistical analysis
Participants were classified into quintiles of rice consumption. Age-adjusted mean values and proportions of updated cardiovascular risk factors and population characteristics were presented according to quintiles of rice consumption. CVD incidence and mortality were analyzed separately. For the analysis of CVD incidence, person-years of follow-up were calculated from the date of the starting point 1 January 1990 in cohort I and 1 January 1993 in cohort II until the obtainment 1 of 4 possible endpoints as follows: 1) incidence of a first stroke or first IHD event, 2) relocation from the study area, 3) the end of the study on 31 December 2009 for cohort I and 31 December 2007 for cohort II, 4) or death. For the analysis of CVD mortality, person-years of follow-up were censored at the date of death, emigration from Japan, or end of the study (31 December 2009 in both cohort I and cohort II), whichever came first. For persons who were lost to follow-up, the last confirmed date of their presence in the study area was used as the date of censoring.
Because there were no interactions by sex for any endpoint (P-interaction . 0.05), analyses were done for both men and women combined; however, we also investigated associations separately for men and women by using Cox proportional hazard modeling to assess the association between quintiles of rice consumption with risk of CVD. For the multivariate analysis, we adjusted for age (continuous), sex, PHC, history of hypertension, and diabetes or the use of a lipid-lowering drug (yes or no); BMI (quintiles); smoking status (never, ex-smoker, and current smoker of 1-19, 20-29, or $30 cigarettes/d); ethanol intake (nondrinkers, former drinkers, and weekly ethanol intake ,150, 150 to ,300, 300 to ,450, or $450 g/wk); leisure-time sports activity (#3 d/mo, 1-2 d/wk, and $3 d/wk); job status (whitecollar job, blue-collar job, and unemployed); and quintiles of energy-adjusted dietary intakes of selected foods and nutrients (seafood, meat, fruit, vegetables, soy, SFAs, and sodium); and total caloric intake. For women, we also adjusted for menopausal status and postmenopausal hormone use. We conducted tests for trends across quintiles of rice consumption by assigning median values for each quintile and testing the significance of this variable.
We updated rice consumption and confounding variables by using the baseline and 5-and 10-y follow-up questionnaire surveys except for age, sex, and PHC. Data on nondietary variables were updated from each questionnaire. To reduce withinsubject variation and best represent a long-term diet, cumulative averages of quintiles of total calories and energy-adjusted rice and other dietary variables from the 3 questionnaires were ranked on the basis of the sum of these quintile averages. Cumulative averages of continuous dietary variables themselves were not used because of a large drift in mean amounts of caloric and nutrient intakes between baseline and follow-up questionnaires. We made the last observation carried forward to impute missing values. For example, data from the baseline questionnaire was used to replace missing values in the 5-y follow-up questionnaire, and values in the 5-y follow-up questionnaire were used to replace missing values in the 10-y follow-up questionnaire.
With the use of the cumulative average method, the incidence of and mortality from CVD between each 5-y questionnaire cycle were related to the cumulative average of rice consumptions calculated from all preceding dietary measures. Sensitivity analyses were conducted twice as follows: 1) by reanalyzing with the use of baseline data only and 2) by relating CVD events to most-recent dietary data. Furthermore, associations between total dietary carbohydrate intakes and risk of CVD were also investigated.
A stratified analysis by BMI (,25 or $25) was also conducted, and an interaction term generated by multiplying the median of each quintile of rice consumption by BMI was used to test an effect modification by BMI. Multiple sensitivity analyses were also conducted by excluding participants with a past history of diabetes at baseline, ceasing updating rice consumption and other dietary variables if participants reported disease history in follow-up questionnaires (type 2 diabetes, hypertension, cancer, or liver or kidney disease), and restricting the age of participants to a middle-aged group (40-59 y).The analysis was conducted with SAS version 9.3 software (SAS Institute Inc). All P values were 2-sided, and P , 0.05 was regarded as statistically significant. Table 1 . Compared with participants who consumed less rice, participants with a high consumption of rice tended to be older, less likely to practice sports daily, and more likely to have a bluecollar job. An increased consumption of rice was associated with a lower consumption of alcohol, seafood, vegetables, fruit, meat, soy, SFAs, and sodium.
RESULTS
During
HRs and 95% CIs for risk of incident stroke and IHD associated with rice consumption are shown in Table 2 . In both ageand multivariable-adjusted models, rice consumption was not associated with risk of stroke, either hemorrhagic or ischemic stroke, or risk of IHD. Multivariable HRs (95% CIs) in the quintile with the highest rice consumption compared with the quintile with the lowest rice consumption were 1.01 (0.90, 1.14; P-trend = 0.72) for risk of incident stroke and 1.08 (0.84, 1.38; P-trend = 0.56) for risk of incident IHD. Similarly, rice consumption was not associated with risk of mortality from CVD (stroke, IHD, other CVD, or total CVD). The multivariable HR (95% CI) for mortality from total CVD in the quintile with the highest rice consumption compared with quintile with the lowest consumption was 97 (0.84, 1.13; P-trend = 0.33) ( Table 3) . Results did not change materially after several sensitivity analyses (data not shown in tables) including the relation of risk of CVD to the baseline rice consumption, relation of risk of CVD to the most recent rice consumption, exclusion of participants with a past history of diabetes at baseline, ceased updating of rice consumption and other dietary variables if participants reported a disease history in follow-up questionnaires, or restriction of the age of the participants to a middle-aged group (40-59 y). Moreover, a sex-specific analysis revealed similar results; multivariable HRs (95% CIs) in men were 0.88 (0.67- Furthermore, associations between dietary intake of total carbohydrate and risk of CVD were examined. In a multivariable model adjusted for age, sex, PHC, history of hypertension, history of diabetes, use of cholesterol-lowering drugs, BMI, smoking status, alcohol intake, leisure-time sports activity, occupation, and intakes of SFAs, total protein, and sodium, and total caloric 1 Median values of the cumulative averages of rice consumption in each quintile were used to test for a linear trend across quintiles. P values for interaction terms generated by multiplying the median value of each quintile of rice consumption by sex were .0.05 for all endpoints.
2 Estimated by using Cox's proportional hazard model adjusted for age and sex. 3 Estimated by using Cox's proportional hazard model adjusted for age; sex; public health center area; history of hypertension; history of diabetes; use of lipid-lowering drugs; BMI; smoking status; ethanol intake; leisure-time sports activity; occupation; intakes of seafood, meat, fruit, vegetables, soy, SFAs, and sodium; total energy intake; and, for women, menopausal status and hormone use. 1 Median values of the cumulative averages of rice consumption in each quintile were used to test for a linear trend across quintiles. P values for interaction terms generated by multiplying the median value of each quintile of rice consumption by sex were .0.05 for all endpoints.
2 Estimated by using Cox's proportional hazard model adjusted for age and sex. 3 Estimated by using Cox's proportional hazard model adjusted for age; sex; public health center area; history of hypertension; history of diabetes; use of lipid-lowering drugs; BMI; smoking status; ethanol intake; leisure-time sports activity; occupation; intakes of seafood, meat, fruit, vegetables, soy, SFAs, and sodium; total energy intake; and, for women, menopausal status and hormone use. intake, HR (95% CIs) in the quintile with the highest carbohydrate consumption compared with the quintile with the lowest consumption were 0.89 (0.78, 1.12; P-trend = 0.33) for risk of incident stroke, 1.30 (0.88, 1.87; P-trend = 0.19) for risk of incident IHD, and 0.88 (0.69, 1.12; P-trend = 0.26) for mortality from total CVD (data not shown in tables).
Associations of rice consumption with risk of incident stroke and IHD and mortality from stroke, IHD, and other CVD after BMI (,25 or $25) stratification was investigated ( Table 4) . There was no interaction with BMI for any endpoint, and results did not change materially in both BMI strata regarding the incidence of and mortality from CVD.
DISCUSSION
In this large Japanese cohort, no significant lower or higher risk of CVD incidence or mortality with higher rice consumption was observed. In addition, there was no clear evidence of differences in risk of CVD incidence or mortality between lean and overweight men or women.
There has been a great deal of speculation about the association of white rice with risk of type 2 diabetes, stroke, and IHD (5-7, 12, 17-19, 29, 30) . Similar to the current study, 2 previous Japanese-cohort studies did not associate rice consumption with mortality from total or ischemic stroke in men or women (12, 18) . However, in an age-only adjusted model, a positive trend was seen for hemorrhagic stroke in Japanese women in the study of Oba et al (12) , with an HR (95% CI) in the quartile with the highest rice consumption of 2.36 (0.92, 6.03; P-trend = 0.03). However, in that study, the follow-up period was short (only 6 y), the sample size in rice-consumption quartile groups was limited (6 cases in the reference group), and the model did not address possible confounding factors, which may have contributed to an inaccurate measure of real risk.
In the current study, no association between rice consumption and risk of IHD incidence or mortality was shown, which was consistent with findings that were based on studies in Italian men and women (17) . In contrast, rice was inversely associated with risk of mortality from IHD in men in another Japanese study [the Japan Collaborative Cohort (JACC) study (18) ], whereas in a recent Chinese study; a combination of refined rice and wheat products were positively associated with the incidence of IHD (13) . Differences between current study findings and those of the JACC or Chinese study may have been attributed to the lack of multiple measurements of dietary variables. Dietary and nondietary variables were measured once at baseline in the JACC and Chinese studies, whereas in this current study, data were updated through the use of 3 questionnaires, each 5 y apart. The use of data at only one point of time may tend to underestimate or overestimate associations, particularly when follow-up years are extensive. Moreover, the mean rice consumption (389 g/d) in the current study differed from that (511 g/d) in the JACC study. An additional factor to be considered was that rice in the current study provided 42% of total carbohydrate intake and 25% of total caloric intake, whereas 70% of carbohydrate and 60-70% of all caloric intakes in the Chinese study came from rice (13) .
Rice consumption in the JPHC study was positively associated with risk of type 2 diabetes in women (6) . However, on the basis of a recent Spanish cohort study, an inverse association between rice consumption and a 6-y incidence of type 2 diabetes was also shown (7) . Because diabetic patients are often advised to reduce carbohydrate intake, they might change their rice consumption habits. However, in a sensitivity analysis that excluded participants in the current cohort who reported a history of diabetes at baseline (n = 2046), we showed no evidence of an association between rice consumption and risk of CVD. Multivariable HRs (95% CIs) for risk of incident stroke and IHD were 1.09 (0.84, 1.16; P-trend = 0.47) and 0.99 (0.79, 1.44; P-trend = 0.66), respectively.
Previously, Japanese men and women of different ages and BMIs showed different associations between rice consumption and mortality from CVD (12, 18) . Overweight and obese individuals and those who developed some diseases may have changed their dietary habits as a result of diagnoses and treatments. However, results of the current study did not change materially when we restricted participants' ages to a middle-age group (40-59 y) or stratified groups by BMI. In a sensitivity analysis that ceased updating rice consumption and other dietary variables if participants reported a disease history in the 5-or 10-y follow-up questionnaire (type 2 diabetes, hypertension, cancer, or liver or kidney diseases), rice consumption was still not associated with risk of CVD incidence or mortality. In the current study, there were no interactions with sex for any endpoint, and results did not change materially when men and women were analyzed separately. However, trends tended to be inverse in men, whereas the same trends tended to be positive in women. Lipoprotein changes in response to low-fat and highcarbohydrate diets differ according to sex, with greater increases in triglycerides and VLDL-cholesterol concentrations and greater decreases in HDL-cholesterol concentrations in women than in men (31) . However, we should interpret these trends carefully because of the lack of clear explanations on the basis of biology or plausible mechanisms for previously observed sex differences in associations between rice consumption and risk of type 2 diabetes or CVD.
Possible reasons to explain why white rice consumption might not be associated with risk of CVD despite its positive association with risk of type 2 diabetes may be because, during the refining process, white rice loses much of its content of insoluble fiber, magnesium, vitamins, lignans, phytoestrogens, and phytic acid (2, 5) , and deficiencies of these nutrients are more related to diabetes risk (32) . In addition, because white rice is free of cholesterol (3) and low in sodium, its consumption, contrary to providing risk of CVD, was actually used as an aid to treat hypertension (4) . In a Chinese follow-up study, there were no associations between rice consumption and plasma triglycerides concentrations or risk of metabolic syndrome. There was a 42% decrease in risk of hypertension with high rice consumption (19) . These effects on lipid profiles and blood pressure are expected not to increase CVD risk in the Japanese population (33) .
Although epidemiologic evidence has shown positive associations between glycemic load (GL) and glycemic index (GI) with risk of CVD (9-13) and type 2 diabetes (34), overall carbohydrate intake is less strongly related to these diseases, with studies that showed no association (9, 12, 17, 34) , a positive association (10, 11, 13) , and an inverse association (35, 36) . Furthermore, adverse metabolic effects of high carbohydrate intake or dietary GL have been greatly exaggerated in the presence of an underlying insulin resistance (9) . Greater BMI has strongly been associated with insulin resistance (37) . HRs (95% CIs) were estimated by using Cox's proportional hazard model adjusted for age; sex; public health center area; history of hypertension; history of diabetes; use of lipid-lowering drugs; BMI; smoking status; ethanol intake; leisure-time sports activity; occupation; intakes of seafood, meat, fruit, vegetables, soy, SFAs, and sodium; total energy intake; and, for women, menopausal status and hormone use. CVD, cardiovascular disease; IHD, ischemic heart disease.
2
Median values of the cumulative averages of rice consumption in each quintile were used to test for a linear trend across quintiles. P values for an interaction term generated by multiplying the median of each quintile of rice consumption by BMI were .0.05 for all endpoints.
Japanese populations have a relatively lower BMI than that of Chinese or Western populations, which may explain the null association between total carbohydrate intake and risk of CVD in our cohort. The use of GI and GL were considered better indicators for the relation of the quantity and quality of carbohydrates to risk of chronic disease (9) . Regrettably, data on GI and GL were not yet available for the current study.
To the best of our knowledge, this is the first prospective cohort study of white rice consumption and incident risk of CVD. Some strengths of the current study were its population-based prospective design involving a large sample size as well as the use of a validated FFQ. Analyses contained in the current study were based on caloric-adjusted measures of rice consumption. Changes in rice consumption over time were considered, and enhanced data from follow-up surveys were able to capture consumed amounts more accurately. Furthermore, dietary data of the Japanese population allowed an assessment of any potential associations at relatively high amounts of rice consumption. Several sensitivity analyses were conducted that yielded similar results.
Limitations to this study included a potential misclassification that arose from gathering self-reported data. However, selfreported data such as height, weight, and blood pressure may have been reasonably accurate because nationwide annual health screenings conducted since 1992 in Japan produced similar results (38) . We included 1405 subjects with missing information on rice consumption on follow-up surveys in our analysis after the imputation of their rice consumption from the preceding questionnaire which may have raised a source of selection bias. However, in addition to the small number (1.1% of the total sample), there were no significant differences in CVD risk profiles between subjects with or without missing data. Last, because FFQs did not contain data on the consumption of whole grain or brown rice, an isocaloric analysis describing results when total caloric intake is fixed could not be conducted. However, because brown rice or other whole grains are not commonly used in Japan, whether risk would be lower if the white rice was replaced by these foods would not have easily been determined.
In conclusion, contrary to various expectations that an inverse or a positive association between rice consumption with risk of CVD may exist, our large Japanese cohort showed that rice consumption is not associated with risk of CVD incidence or mortality in Japanese men and women. Despite the growing evidence for a positive association between white rice consumption and risk of type 2 diabetes, rice consumption adds no additional risk of CVD in Japanese men and women.
